To improve thermal efficiency of internal combustion engines, methods of cooling loss reduction were studied using CAE analysis coupling a 0-D combustion and a 1-D heat conduction. As the methods, the engine specifications optimization and heat-insulation materials on the combustion chamber were assumed. And the influence of their parameters on the cooling loss and the thermal efficiency was investigated. As a result, it was found that the indicated thermal efficiency improved drastically by applying the lower heat conductivity and the lower heat specific materials for combustion chamber coating shifting the surface temperature of the combustion chamber responding to the gas temperature. It was also revealed that there was an opportunity to further improve the thermal efficiency by the combination of an extremely high compression ratio and a lean burn.
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